Background: The anatomical defect of the oral cavity in children with orofacial clefts presents them with feeding challenges which increase their risk of becoming malnourished. The objective of this review was to investigate the extent of malnutrition among children under 5 years with unrepaired cleft of the lip and/ or palate.
Introduction
Orofacial clefts (cleft lip and cleft palate) are among the most common congenital anomalies globally affecting between 1 in every 1000 live births to 2.69 in every 1000 live births in different parts of the world (McLeod et al., 2004) .
The most significant difficulty that babies born with orofacial clefts encounter is feeding and babies having cleft palate with or without cleft lip (CP±L) are more likely to suffer from malnutrition compared to those with cleft lip only (Cubitt et al., 2012) . The anatomical defect of the palate and upper lip usually leads to poor latch and generation of insufficient negative pressure at the nipple required for proper intraoral suction as well as poor organization and retention of bolus before swallowing is initiated (Reid, 2004) . Infants therefore, have prolonged feeding times and burn more calories in the feeding process than they take in. There also tends to be problems of nasal regurgitation of milk, aspiration and poor maternalchild bonding. These challenges eventually lead to impaired weight gain, malnutrition and a weakened immune system (Ize-Iyanu and Saheeb, 2011: Reid et al., 2006) . Although there is lip and palate surgery for correcting this birth defect, some infants are unable to go through the surgical procedures due to low weight and low haemoglobin levels, typical of malnutrition, whereas others die potentially out of malnutrition and infections before their scheduled dates of surgery (Wilson and Hodges, 2011) .
The purpose of this systematic review was to sum up recent evidence about the scope of malnutrition in children with unrepaired cleft lip and/ or palate.
Materials and Methods
The online databases of Pubmed Central, Cochrane library, Pubmed (MEDLINE) and Google Scholar were searched for research articles published in English language from the year 2000 to 2017. 'Cleft lip and palate' as a free text term was combined with each of the following using the Boolean operator AND; malnutrition, growth impairment, underweight, nutrition, and weight gain. The outcomes of relevance were: underweight, wasting, stunting, failure to thrive and weight gain.
Studies that involved infants and children up to 5 years old with unrepaired cleft lip and/or palate were included in this review. Studies in which participants received lip or palate repair surgery during the duration of the research were included if nutritional status was recorded before primary surgery otherwise, they were excluded. Animal studies were rejected as well as studies in which cleft children used prosthetic palates.
The online searches in the aforementioned databases generated four thousand, four hundred and eighty-nine (4,489) publications out of which 4,470 were rejected based on their titles leaving 19 publications. Further, 4 papers were found to be duplicates and thus rejected as well, leaving a total of 15 publications with the potential of being included in the review. The abstracts and methods of the 15 papers were scrutinized with subsequent elimination of 7 
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The selection process is displayed in a PRISMA flow diagram as captured in figure 1. 
Result
The following data were extracted from the studies: 
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Open Access: e-Journal Six (75%) of the 8 articles included in this review were published from 2012 to 2017 which could be interpreted as increased recent research interest in the topic especially in SubSaharan Africa which had three (50%) of the six recent studies conducted. Brazil was the most represented country in this review with 3 studies (37.5%), followed by Uganda with two studies (25%). Three studies each (37.5%) were conducted in Africa and South America. There were four cross-sectional studies (50%), three retrospective (37.5%) and one casecontrol study (12%). Weight-for-age was the most frequently assessed anthropometric indice, being used alone or with other anthropometric indices in 75% of the studies reviewed ( Three studies (37.5%) employed the use of Z-scores whereas the remaining five studies (62.5%) used percentiles cut-off for determining nutritional status. Four (50%) studies analysed secondary data for the determination of malnutrition among cleft lip and/ or palate children. A total of one thousand, nine hundred and fifty-nine (1,959) cleft lip and/or palate children were involved in the studies. All the studies were hospital-based and infants from birth up to 12 months old were the most studied age group (3 studies i.e., 37.5%) followed by infants up to 24 months old (2 studies i.e., 25%). Table 1 provides a summary of the characteristics and key findings of the studies included in this review. retrospectively assessed failure to thrive in cleft lip and/or palate infants by comparing their weight-for-age data with the UK 1996 Growth Reference Charts and reported that at the time of lip surgery, FTT was present in 7%, 14% and 28% of ICL, UCLP and BCLP infants respectively. At the time of primary palate surgery, prevalence of FTT was 20% in ICP infants but had increased from 14% to 23% in UCLP infants and slightly decreased from 28% to 22% in BCLP infants. FTT prevalence was higher in syndromic than non-syndromic cleft infants (33% and 5% in syndomic and non-syndromic ICP infants respectively at the time of lip surgery). Miranda et al. (2016) and Tabari et al. (2015) reported that 4.1% and 5% respectively of cleft palate with or without cleft lip infants had weight-for-age values above the 95 th percentile, suggesting that some CP±L children could be overweight. Based on the classification of malnutrition as below 5 th percentile using the WHO Growth Curves as reference, the average prevalence of underweight (low weight-for-age) for the two studies was 21.5%. Based on the WHO Z-Score classification, Babalola et al. (2016) recorded the lowest prevalence of wasting (low-weight-for-length) i.e., 18% whereas Tungotyo et al. (2017) recorded the highest prevalence of 68% in a group of CLP infants aged from birth to 10 months old in Uganda. Severe wasting, i.e. Z-score less than -3 standard deviations, was present in the 39% of the said CLP population. 
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Discussion
The high prevalence of FTT especially in the cleft palate with or without cleft lip (CP±L) group is perturbing as it has been suggested that FTT in infants could lead to long term cognitive development impairments or behavioural deficits (Corbett and Drewett, 2004) . It is worth noting that the FTT prevalence of 7% in ICL infants was close to the prevalence of 5% in the reference UK population suggesting that ICL infants had similar weight-for-age and BMI-for -age growth to that of non-cleft children ( . This is so considering that cleft infants with associated syndromes like Pierre Robin sequence spend a great deal of energy on the basic function of breathing thus having little for growth and development and that feeding difficulties are far fewer in ICL infants (Pandya and Boorman, 2001; Jones, 1988) .
Between the time of the first outpatient appointment to the day of surgery, an average of just 16 days, Cubitt et al. (2012) observed that there was a decrease in mean Z-score of the CLP group from -2.90 to -3.21 in spite of efforts to increase weight. The average Z-score of -3.21 for the CLP population at surgery is indicative of the presence of severe underweight in most, if not all the CLP infants in that population. The mean Z-score when used as a marker for severity of nutrition problems raises awareness that, if a condition is severe, an intervention is needed not just for those who have been categorized as 'malnourished' but for the whole population (WHO, 1995). Babalola et al. (2016) observed that though the prevalences of underweight (26%) and wasting (18%) in the CLP population were higher than that of the control group (18% and 14% respectively), the difference was not statistically significant (p value = 0.334 and 0.585 respectively). This could be explained by the fact that the mean age of the CLP population in that study was 17 months whereas the most marked effects of undernutrition in CLP children occurred within the first 12 months of life mainly due to impaired suction which affects attachment to breast or artificial nipple for feeding (Miranda et al., 2016; Da Silva Freitas et al., 2012; Reid, 2004; Avedian and Ruberg, 1980) .
Although CP±L children have more impaired BMI and weight-for-age growth compared to their ICL counterparts, the former experience a 'catch-up' growth, even without palatoplasty, beginning from the 9 th month to the 13 th month by which time the growth of the two groups are similar and close to the growth of normal children (Miranda et al., 2016; Da Silva Freitas et al., 2012) and this presents the possibility of affected children achieving adequate nutritional status when properly stimulated and supported. Miranda et al. (2016) surmised that it could be a case of CP±L infants getting adapted to their anomaly with time. (Beaumont, 2008) .
A good number of studies have documented the growth and nutritional status of children with cleft lip and/or palate, bringing the feeding difficulties and consequent malnutrition and growth impairment experienced by these children to the fore. Increased nutritional assessment of affected infants is needed especially in Africa where studies have been fewer, to increase awareness and strengthen the willpower of stakeholders (parents and caretakers, policy makers, governments, charity organizations etc.) to deal with malnutrition in this vulnerable population.
Conclusion and recommendation
Evidence from the studies show that children born with cleft lip and/or palate are a high risk population for undernutrition especially within the first year of life for whom prompt post-natal interventions are needed before surgical repair of the malformations. All the studies in this review were hospital based but community-based studies as well as studies during free/ sponsored cleft care by charity organizations should be conducted to assess malnutrition in cleft lip and/ or palate children who otherwise would not have presented for treatment in Hospitals due mainly to poverty. In developing countries, poverty (lack of money for surgery, transportation to treatment facilities etc.) and ignorance of availability of cleft repair surgery have been documented as causes of under-reporting, late presentation and nonpresentation of cleft patients for treatment (Aimiede et 
